This case study of prehistoric firefeature patterning focuses on the welldocumented Grasshopper region of east-central Arizona during the thirteenth and fourteenth centuries. It demonstrates that impressive changes in fire features here are linked to a shift from moderate to intensive use of maize and from seasonal occupation in small hamlets to year-round sedentism in a large agricultural community. This analysis of variability in fire features offers valuable insights into subsistence change that are unavailable from other kinds of data.
compilation of the limited pollen and flotation analyses that have been done to date also shows an increase in cultivated foods in the fourteenth century. Finally, the inference that maize became increasingly central to the diet is further supported by the location of Grasshopper Pueblo and the other large fourteenthcentury sites of the region on the best land for agriculture (Reid 1989:81; Tuggle et al. 1984; Welch 1996) .
Changes in material culture accompanied the intensified focus on maize, the influx of new people, and the organizational shifts required by aggregation and sedentism. Multistoried architecture and cliff-dwellings appeared in the region. The most common decorated pottery shifted from Cibola White Wares to Roosevelt Red Wares (Montgomery and Reid 1990; Zedeno 1994) 
and White Mountain Red Wares (Triadan 1997). This ceramic transition began while Chodistaas and
Grasshopper Spring were still occupied. A shift from thick corner-notched to thin side-notched and unnotched projectile points also occurred. This style change came late to Chodistaas and continued at Grasshopper Pueblo, but did not show up at Grasshopper Spring (Lorentzen 1991) . In addition, dramatic changes in fire-feature patterning took place. The standard types of fire features doubled from three to six. In this article I argue that the new types are tied to the increased emphasis on corn as a staple crop along with alterations in social organization appropriate for large-scale corn processing in an aggregated and sedentary community.
THE FIRES OF GRASSHOPPER
Variability in the fires of Grasshopper has long interested archaeologists. Previous studies focusing on Grasshopper Pueblo household organization by CiolekTorrello (1985) and Reid and Whittlesey (1982) made important inferences relating fire features to room function. Ciolek-Torrello (1978, 1985:52) , for instance, determined that rectangular slab-lined hearths were the primary cooking hearths in households at Grasshopper Pueblo. Ceremonial rooms and kivas were identified primarily by the presence of ceremonial hearths (Reid and Whittlesey 1982:693) . In another study, Ciolek-Torrello and Reid (1974) documented that both hearth size and apparent household size decreased late in the occupation of Grasshopper Pueblo and suggested that the sizes of these hearths might be used to indicate relative household size.
In an earlier pilot study of fire-feature patterns (Lowell 1995) , I analyzed 78 fire features from Chodistaas and Grasshopper Spring Pueblos and looked at the relationship between the forms and functions of the four thirteenth-types: circular clay-lined (CCL) hearths, rectangular slab-lined (RSL) hearths, circular unlined (CU) hearths, and roasting pits (RP). The fire-feature patterning of these sites captures the regional transition from seasonal occupation to year-round sedentism and from moderate to intensive maize cultivation. These changes occurred at Chodistaas, but not at Grasshopper Spring. Evidence includes the location of fire features both inside and outside of rooms at Chodistaas, indicating cooking in all seasons. Also at Chodistaas late-constructed storage rooms (Reid 1989 :77) point to reliance on harvested crops that must be stored for year-round use (see Kent 1992) . Finally, the presence of RSL hearths with their numerous associated grinding tools shows that a new food-processing technology related to maize appeared there.
In contrast to Chodistaas, Grasshopper Spring had no outdoor fire features, no storage rooms, and no rectangular slablined hearths. It apparently remained a seasonally occupied village until its abandonment. Furthermore, that all of the Grasshopper Spring rooms had some kind of fire feature and none were outside signals cold-weather occupation. A small group of people might have come here on a seasonal basis, perhaps primarily to gather autumn nuts and to hunt deer, which are populous in the fall and winter (Ezzo 1993:23-24) .
The subsistence changes and yearround sedentism that began in the late thirteenth century at Chodistaas are fully developed at Grasshopper Pueblo. The evidence for year-round sedentism in association with heavy maize use includes numerous storage rooms, indoor as well as outdoor fire features, and patterns of animal bones indicating animal consumption throughout the year (Olsen 1990:170) .
Methology
In this study, the fire features from Grasshopper Pueblo are added to those of Chodistaas and Grasshopper Spring, bringing the total in the computerized sample to 370, and with the addition of ovens and ceremonial hearths (CH), the clearly defined types to six. For each fire feature, information was entered into a computerized data set that included over 70 variables providing information on proveniences, dimensions, construction, associated features, and associated artifacts. For the statistical procedures SPSS PC was used. Statistical tests of significance included chi-square and analysis of variance. The p Ͻ .05 level of significance was utilized for rejection of the null hypothesis of no relationship between or among variables.
Artifacts considered to be associated with a particular fire feature either were labeled as such by the excavator or were within 1.5 m of the fire feature and clearly on the same level, as recorded on a floor map. All ceramics used in this analysis were whole or reconstructible vessels. If the associations of portable artifacts were not clear, that feature was dropped from any statistical analyses regarding portable artifacts, although it was kept in for other variables, such as provenience, dimensions, and associated features.
Of course, archaeologists must be cautious about assuming that portable artifacts found at the same level as a fixed feature and in close proximity to it were necessarily used with that feature or even in that physical place. In addition, they must consider that many artifacts used when the occupation surface was viable may be absent when the surface is excavated (see Schiffer 1987) .
Fortunately, the three sites used here are unusually appropriate for analyses that relate portable objects to fixed features in a behaviorally meaningful way. As mentioned above, both Chodistaas and Grasshopper Spring burned, leaving robust inventories of artifacts on their room floors. The burning might have involved ritual (Montgomery 1993:161), a natural forest fire, or an act of war. Whatever the nature of their demise, these sites, while not quite as perfect as Pompeii (see Schiffer 1985) , are remarkable in their apparent lack of later disturbance: numerous unbroken and potentially usable artifacts were left in place.
The site-formation processes of Grasshopper Pueblo are more complex than those of Chodistaas and Grasshopper Spring. This community was occupied longer, abandoned more slowly, and complicated by multiple stories and much remodeling. Early-abandoned rooms here were often reused as dumps, making inferences about associations between artifacts on their floors and fixed features less secure. However, the late-abandoned rooms at Grasshopper were not generally used for trash and are rich in usable floor artifacts (Ciolek-Torrello 1985; Schiffer 1987:91 Furthermore, Schiffer's principle of "recurrent associations" applies here. According to him, "Recurrent associations" describe the situation one encounters when singular associations turn out not to be so singular after all, because the same items recur again and again, often in different recovery units. Thus, when manos and metates are found together many times, we may speak of their recurrent association. (Schiffer 1987:20) In the present study, the significant associations between common fire features and artifacts (such as, between RSL hearths and grinding tools) occur across and between sites, so they are unusually robust and certainly have behavioral implications. Other possible associations are far weaker because of the low occurrences of the artifact or the feature type. These weaker patterns are so noted in the text and tables, and inferences related to them should be treated cautiously.
Fire-Feature Typology
Six types of fire features are defined (n ϭ 302). The earliest three are the circular clay-lined hearths, circular unlined hearths, and roasting pits. The three new forms are rectangular slab-lined hearths, ovens, and ceremonial hearths. Some fire features yielded poor information, so were termed Indeterminate Hearths (n ϭ 56). These were disturbed or were simply areas of burned earth, some of which may have been used for firing pottery by using exterior fires flush with the ground, a technique documented among the historic Pueblos (Cushing 1920 Circular clay-lined (CCL) hearths (n ϭ 73). These fire features (Fig. 4) are elliptical to circular in plan view and have an interior lining of clay (Table 1) . They were multipurpose household hearths in the thirteenth century, but by the fourteenth, were eclipsed in importance by the rectangular slab-lined hearths (Table 3). The CCL hearths are remarkable for the many ceramics in association ( Table 6 ). The numerous bowls and decorated vessels indicate that serving and dining were important activities around the circular clay-lined fire features. Crossculturally, both bowls, as vessels with easily accessible openings, and decorated vessels, which would be damaged by placement over the fire, are generally used for dining rather than cooking (see Rice 1987:240) . Although rare, the mini-vessels tend to be found most often with this hearth type as well and further suggest dining, since they are useful for holding condiments. The frequent plain vessels and grinding tools point to food preparation as well as food serving. Manos and metates are commonly in association, although these grinding tools are even more likely to occur with rectangular slab-lined hearths (Table 7) . Mealing bins are unlikely to be in association (Table 5 ). The food-preparation techniques associated with these features are different from those associated with the rectangular slab-lined hearths, as discussed below. Rectangular slab-lined (RSL) hearths (n ϭ 110). These fire features (Fig. 5) frequently decorated. Both the undecorated pottery and frequent grinding equipment suggest that these features are more specialized for food preparation than the general-purpose CCL hearths.
The upright slab structure has a number of benefits. It is practical on second stories and roofs, since in these contexts digging down deeply to create the walls of a fire-pit is difficult. Indeed, at Grasshopper Pueblo RSL hearths are the most common types in above-ground proveniences (Table 4 ). The stone slabs probably retain heat better than earthen or clay-walled structures. Also, the slabs reinforce the sides of the fire feature if the soil is loose. In addition, the raised sides are effective for supporting sticks in spit-cooking meat (see Sobolik et al. 1997) . Finally, as discussed below, the slabs are useful for supporting cooking pots. Circular unlined (CU) hearths (n ϭ 89). These simple fire features (Fig. 6 ) were used primarily for heat and light. They are elliptical to circular in plan view and excavated into the ground. They are present in all three sites, but are most common in the earlier sites (Table 3) . Although they do occur on room floors, they are most frequently found in exterior locations. When compared to the CCL and RSL hearths, the lower frequencies of grinding equipment, mealing bins, plainware vessels, and bowls point to less emphasis on cooking and dining. I suggest that these unlined fire pits are the most easily built, so they were constructed whenever heat or light was required for a variety of activities. Their scattered proveniences support this inference. Some CU hearths may have been used as heating facilities in interior sleeping areas, particularly in the earlier sites, since even in interior locations they tend to have few associated artifacts.
Roasting pits (RP) (n ϭ 20). These are large, deep, rock-filled fire features (Fig.  7) . The rocks are useful for retaining heat to slowly roast meat or other foods (see Wandsnider 1997) . Their shapes vary from data for associated artifacts had bone in association. Charcoal is always found in roasting pits, implying that their fires were smothered or doused rather than being left to burn down to ash. The presence of roasting pits is stable across all three sites (Table 3) , with the expected and actual numbers very close in each case.
Roasting pits are the only fire features that show such temporal consistency.
Ovens (n ϭ 3 sets of three or more ovens). Ovens (Fig. 8) constructed of masonry, and arranged in rows of three or more that share masonry sides in the same way that typical pueblo rooms share walls. One set was found associated with each of the three major room blocks (Fig. 3 ). All were exterior features, although the one associated with Room Block 3 was covered by later room construction.
Because the files on the excavations of these features are incomplete, no statistical tests were carried out. The report on Oven 5 (Fig. 8) , from the set located off the southern end of Room Block 2 at Grasshopper Pueblo (Fig. 3) , is used for the measurements given on Table 2 . Like roasting pits, ovens are rock filled. Flotation from one set produced numerous corn kernels and corn-cob fragments. Also, some other seeds, nutshells, and bone were found. The cobs and kernels indicate that corn in its unground state was one major food cooked (see Bohrer 1982:98 -99), but other foods, including meat, were probably cooked as well. Although larger and more formal in construction than the roasting pits, the Grasshopper ovens may overlap with them in function. However, I argue below that the Grasshopper ovens served the crucial function of cooking corn-on-the-cob at harvest time, for feasting, and, most importantly, for long-term storage (see Wandsnider 1997:26 -28) .
Ceremonial hearths (CH) (n ϭ 7). Like the ovens, these distinctive features ( No mealing bins, roasting pits, RSL hearths, CCL hearths, or CU hearths were associated with the ceremonial hearths. Two of the four good cases for subfloor associations had pits and burials associated. Three of the seven had an associated slab-lined box of unknown function. Just a few of these hearths had clearly associated portable artifacts, including projectile points, cores, and worked and unworked bone. The following never occur: manos, metates, polishing stones, axes, hematite, awls, ornaments, hammerstones, and pigment. Ceramics are uncommon. The inference that these are ritual hearths is strengthened by the association with burials. The lack of cooking and serving equipment further suggests that they were used primarily for heat and light. Because the rarity of this type of fire feature is problematic for statistical significance testing, it was dropped from most procedures. lined hearths were used to prepare ground corn and replaced the CCL hearths to become the major domestic hearths in the fourteenth century. Circular unlined hearths were primarily for warmth and light and, like the CCL hearths, also decreased in importance through time. The roasting pits were primarily outdoor features used to cook meat and remained consistent through time. Ovens were also outdoor features, but were present only at Grasshopper Pueblo and probably functioned to roast corn-onthe-cob. Finally, ceremonial hearths, also only at Grasshopper Pueblo, were used to provide warmth and light in kivas and ceremonial rooms. 
INSIGHTS INTO COOKING PRACTICES FROM ETHNOGRAPHIC STUDIES

Early accounts of
RECTANGULAR SLAB-LINED HEARTHS AND THE INTENSIFICATION OF MAIZE AGRICULTURE
By 1300 A.D. RSL hearths had replaced CCL hearths as the major cooking hearths in the Grasshopper region. Table 3 shows that CCL hearths decrease in importance from Grasshopper Spring, where they represent 42% of the fire features, to Chodistaas, where they represent 38%, to Grasshopper, where they represent just 18%. At Grasshopper Spring Pueblo circular clay-lined hearths are the major household hearths and rectangular slablined types are completely absent (Lowell 1995) . Chodistaas is transitional in its use of fire features, with rectangular slablined hearths appearing late in its occupation. At Grasshopper Pueblo RSL hearths became the most common type. The CCL and RSL hearths are rarely found in association with each other, showing a mutual exclusivity that bolsters the hypothesis that CCL hearths were the main cooking hearths earlier in time and RSL hearths were the main cooking hearths later. At Grasshopper 55% of RSL hearths have associated hammerstones and these artifacts also may relate to grinding corn. They can be used to break up kernels for grinding (Brooks 1993:184) or to reshape grinding equipment (Schlanger 1991:462) . The arrival of new people with different food-processing technologies, along with the need to provide food for large numbers as the population soared, may have encouraged the elaboration of corn preparation.
Is there evidence for boiling corn with alkali solution in the Grasshopper region? At Grasshopper, 26.2% of the RSL hearths had ash pits in association, whereas only 15.4% of CCL and CU hearths did. Exactly why these people saved their ashes rather than threw them outside has never been explained. One possible answer is that they were storing the ash for alkali cooking. Other containers, including pots and baskets, could also have been used for ash storage.
How does the RSL hearth itself enhance corn processing? The ethnographic accounts demonstrate that cooking by boiling is crucial for corn dough preparation, both to prepare the kernels for grinding and for cooking already-ground corn as mush or gruel or in stews. The form of the RSL hearth is particularly efficient for lengthy boiling with pots. First, the slabs provide built-in supports for pots so they can sit for long periods over the fire. When pots are placed over other types of hearths, they must be hung over the fire or propped up with portable stones. Second, the fire will not be smothered by the pot because the circular shape of the pot over the rectangular shape of the hearth, allows air in around the corners. Circular fire features, even those with raised clay ridges, need the addition of pot rests to support the pot while allowing for air circulation. Third, the rectangular form of the fire leaves it partly open allowing it to be fed with fresh wood.
If this slab-lined fire feature is so practical for pot boiling, why is it uncommon in ethnographic accounts? One possibility is that the ethnographically popular method of cooking dough on a griddle, for tortilla-type breads, would simply not work over a foursided slab fire feature, because the fire would be quickly smothered by the griddle (see Adams 1991:82) Given the absence of either ceramic or stone griddles at Grasshopper, the corn dough here was probably used in various stews and gruels rather than for griddle cooking, and the four-sided RSL hearth worked well for these purposes. 
RECTANGULAR SLAB-LINED HEARTHS ACROSS THE PREHISTORIC PUEBLO REGION
FIRE FEATURES AND THE ORGANIZATION OF SUBSISTENCE ACTIVITIES
The changes in fire-feature patterning in the Grasshopper region reflect not only the new subsistence emphasis on ground maize, but also changes in social organization that were required by expanded communities with year-round sedentism and intensified agriculture. Because fire features are linked to activities carried out by various large and small groups within a community, they carry information about the organization of that community for subsistence and other activities. Most notably, formalized fire features constructed and used by units larger than households are more apparent at Grasshopper Pueblo than at Grasshopper Spring and Chodistaas and suggest increased cooperation among households.
Household-Level Fire Features: CCL, RSL, and CU Hearths
Households are the primary organizational units in any settlement. Households are defined here as the primary units of consumption (Goody 1972) . They are most clearly reflected in the archaeological record by the identification of the cooking hearths used to prepare regular household meals (Lowell 1991) . Since household units are the most numerous social unit and food preparation is a major activity of households, they have the most numerous fire features. Because of the shift toward an increased use of ground maize in the Grasshopper region, households of the late thirteenth century are defined by circular clay-lined hearths, but those of the early fourteenth century, by rectangular slab-lined hearths, which are associated with numerous grinding tools. The circular unlined hearth is a casually constructed fire pit providing heat and light for households and other groups in both exterior and interior locations.
Suprahousehold-Level Fire Features:
Roasting Pits, Individual Ovens, Oven Sets, Ceremonial Hearths
Other fire-feature types are used by suprahousehold units. These are loosely defined here as social units larger than households, but smaller than the total aggregated village of Grasshopper Pueblo. They may or may not be kin based. A number of different kinds of suprahousehold units were active at Grasshopper, but they are not easy to differentiate from each other in the archaeological record. Still, an examination of the fire-feature patterning enhances understanding of them by highlighting certain subsistence and other activities that are carried out by groups other than households.
Roasting pits are large and relatively small in number, suggesting use by units more inclusive than households. Furthermore, they are usually outside, in public areas, indicating that they may not be claimed by particular households. If the inference that these features were used to cook meat is accurate, then at least some meat was shared among households (see Wandsnider 1997) Communal fire-feature types increase with the organizational requirements of aggregation at Grasshopper Pueblo. In particular, the ovens and ceremonial hearths, both of which are distinctive and carefully constructed features, point to intensified and formalized cooperation within suprahousehold units.
The ovens were probably used for cooking a variety of foods, but were specialized for corn. The whole cobs and kernels recovered from them point to a task that is necessary to communities that are reliant on maize and is well-documented ethnographically: the large-scale roasting of newly harvested corn in preparation for winter storage. As needed through the winter, kernels can then be removed from the stored cobs, treated with alkali solution, and ground for dough to be used in various mushes and breads. Cushing (1979:275-277 The precise membership of the oven groups is impossible to determine archaeologically, but lineage or clan control of particular fields has ethnographic parallels (Eggan 1950:62, 110 ) and is certainly a possibility for the fields and ovens of Grasshopper. The numbers of rooms associated with the oven groups suggest that these social units might be isomorphic with earlier villages, which, in turn, might or might not have consisted of related households. Room Block 2 has 92 rooms and a line of 5 ovens, or roughly 18 rooms per oven. Eighteen rooms are too many for one household, but could be used by a group of related households with several rooms each. It also is a reasonable number for a small hamlet, like Chodistaas, which had exactly 18 rooms. If earlier villages moved as units to Grasshopper Pueblo, they might have claimed certain agricultural land for their use and built an oven for roasting their harvests.
On the other hand, there is no evidence for storage space shared by groups larger than households. The small storage rooms are more numerous than the ovens and are scattered, suggesting linkage with individual households rather than larger units. Therefore, storage, along with daily corn preparation using the RSL hearths, took place at the level of the individual household. Once the corn was roasted in the ovens, it may have been allocated for storage to the individual households within the suprahousehold groups that controlled the fields and ovens. Alternatively, each household within an ovengroup might have roasted its own harvest in succession. In this case, the land of the oven group may have been subdivided by household, along the lines of the traditional Hopi system, where clans own land and households within a clan are allocated certain fields according to their needs (Eggan 1950) .
The three oven sets were constructed with shared walls, as were the houses themselves. This points to cooperation at the level of the total room block, at least in initial oven construction, but independence of the units that controlled the individual ovens, fields, and crops. One can imagine harvest time at Grasshopper Pueblo. Huge quantities of corn would be roasted in the ovens. There would be room-block or villagewide feasting and celebration, probably in the plazas and Great Kiva. However, the corn not consumed in feasting, and belonging to each group, was painstakingly kept separate in the individual ovens.
These multiple levels of organization for food harvesting, storage, and preparation apparently broke down toward the end of the occupation of Grasshopper Pueblo. The population decreased, people dispersed, and small household groups used the site perhaps on a seasonal basis (Reid 1989) . The set of ovens in Room block 3 was covered by a late room, pointing to less cooperation in maize harvesting and processing later in time.
While not directly related to subsistence activities, the ceremonial hearths, like the ovens, indicate elaboration of suprahousehold units concurrent with aggregation and intensified agriculture at Grasshopper Pueblo. These features provide heat and light in ceremonial rooms and kivas. Kivas are identified by ceremonial hearths, along with low numbers of food-processing tools and benches. Ceremonial rooms are similar in their hearths and tools, but lack benches. According to Reid and Whittlesey (1982:697, 1997:159) , ceremonial rooms are shared by about three households, and Kivas, which are fewer in number, are shared by about six households. Whether or not the groups using the ceremonial rooms and kivas are kin based is impossible to say. In Whittlesey's analysis of mortuary data (Reid and Whittlesey 1997:159; Whittlesey 1978), she argues that several different men's societies existed at Grasshopper Pueblo. These may have been the groups that used the ceremonial rooms and kivas. If membership in these societies crossed kin groups, they would have helped forge ties among potentially competitive kin groups, thus strengthening the unity of the community (see Eggan 1950:117). On the other hand, the ceremonial room units, the kiva units, or both might be identical with other suprahousehold groups, notably the oven groups. There is no evidence to support or refute these various possibilities. However, that these ritual units, whatever their configuration, carried out activities other than food preparation around their special ceremonial hearths seems clear. Yet their duties were at least indirectly related to subsistence through the organizational needs of a large agricultural community that is occupied year-round.
The ceremonial units appear to have roots in the thirteenth-century hamlets.
These sites have rooms with platforms that are interpreted as protokivas. There are two such rooms at Chodistaas and one at Grasshopper Spring. Their primary fire features are circular clay-lined hearths that stand out only because they are particularly well made. The single roasting pit at Grasshopper Spring also is in its protokiva. At Grasshopper Pueblo the ceremonial hearths take a unique form, implying formalization and intensification of the ceremonial levels of organization with aggregation.
Village Level: No Distinctive Fire Features
Initially, Grasshopper Pueblo had three main room blocks and three plazas. These architectural units may have been settled by three separate groups (see Reid 1989 ). The three sets of ovens support the view that there is some social reality to the three architectural units. Sometime later, around 1330 A.D., the RB 2 plaza was converted to a villagewide Great Kiva (Reid and Whittlesey 1997:161) . This building project highlights the perceived need for strengthening unity at the level of the total village. However, no distinctively styled central hearth is associated with this kiva. In contrast, great kivas elsewhere, as at Chaco Canyon (Vivian and Reiter 1965), often have large fire features of unusual forms. Dispersion to other sites in the region and regional abandonment began soon after the construction of the Grasshopper Great Kiva (Reid 1989 ). It appears that at Grasshopper, cooperation at the total village level was ephemeral.
In sum, the varied fire features of Grasshopper Pueblo at its peak of aggregation around 1330 A.D. suggest new organizational systems related to the need for cooperation among a large group of people coping with aggregation and new subsistence needs and practices. Prior to this aggregation, there are fewer types of fire features and these were more general in function. With aggregation at Grasshopper, the fire features became both more varied and more specialized for different kinds of food preparation and ceremonial activities. They also are linked to an increase in the number of cooperating subunits of the society. The fire features of Chodistaas and Grasshopper Spring are primarily household features, with only the roasting pit and the wellmade CCL hearths of the protokivas indicating cooperation above the household. In contrast, the ceremonial hearths, ovens, and oven sets of Grasshopper Pueblo reflect an increase in the numbers and kinds of suprahousehold units and the reinforcement of cooperation within them. The total village unit, however, seems weakly united, as suggested by the late construction of a Great Kiva, the lack of an elaborate fire feature there, and the disintegration that began shortly after the kiva was constructed. The aggregated system at Grasshopper Pueblo broke back down into smaller units centering on households or small combinations of households before abandonment of the region.
CONCLUSIONS
Around 1300 A.D. marked changes occurred in the Grasshopper region of Arizona. New people flocked to this mountain area, aggregated into large communities, and increased their commitment to maize agriculture and year-round sedentism. I have used this well-studied region to demonstrate that fire-feature patterning responds to such cultural transformations and enhances our understanding of them. First, since food-preparation techniques vary with the foods cooked, subsistence practices clearly are tied to fire-feature types. In the Grasshopper region the shift from a household focus on circular clay-lined hearths to one focusing on rectangular slab-lined hearths is linked to the increased subsistence concentration on ground maize. The RSL hearths are particularly useful for boiling, since the slab sides provide built-in pot support. Boiling, generally involving alkali treatment, is a crucial part of the process of preparing maize dough used by people reliant on maize as a staple food. The masonry ovens also point to the increased centrality of maize agriculture and sedentism. They were most likely used for roasting fresh corn-on-the-cob at harvest time. Some of it would have been eaten right away, probably as part of a harvest feast, but the bulk would have been stored for use through the winter. Second, since group activities often require heat, light, or food, social organization is linked to fire-feature patterning. At Grasshopper Pueblo the introduction of carefully constructed communal types (ovens, oven sets, and ceremonial hearths) is concurrent with aggregation into a large community that required new systems of integration to ensure the cooperation of large numbers of people for subsistence and other activities.
Fire features are ubiquitous and variable features of the archaeological record that offer insights unavailable from other kinds of data. The Grasshopper case demonstrates that fire features respond quickly and dramatically to shifts in human subsistence behavior and in the social organization required by such changes. An increased understanding of fire-feature patterning worldwide will help archaeologists elucidate both subsistence systems and social organization and changes in these dimensions of human behavior.
